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PURPOSE:To surely write information in a non-volatile memory cell transistor and to shorten the time for 
writing information. 

CONSTITUTIONS drain of memory cell transistor Ma1 is connected to a sub-bit line BLsal of an 
EEPROM. The sub-bit line is connected to a main bit line BLa1 through a drain/source of a selection 
transistor Tsa1 . Equivalent capacity Co of the subbit line is previously charged to a potential of the main 
bit line by temporary ON operation of the selection transistor. A potential of the sub-bit line previously 
charged is inclined to reduce owing to existence of a leakage current component equivalent resistance 
Ro, but reduction of a potential of the sub-bit line is prevented by intermittently turning on the selection 
transistor with a pulse and replenishing electric charges from the main bit line to the sub-bit line. 
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^0±^tC^-r<tP^+ 5 V©*tt«fch!y hiBLa 
1 K^-A£«h> h^>>?X^T s a 1 PJtfy 
hltBL s a l^S«+5VI:^'J^v--3?Sn* (« 
fS5rwSip0V = Vs s^^^U-feJl/h^>> ? ^^Ma 1 

[0 0 5 7] -£©&, 03 (a) ©*R«E*!I**«FDK 
^"T<t 3 H y h MIST 1 ©^te£ 0VC 

T*f*>£* h7>y^Ts a l3&t*7U Blfcfy 
BLsal ttitly h«SBL a 1 75^m^CWtC^JOfS$ 
tlT7D-f^ >5*Rffi£ft*. COt^fiT^ Wlfy 
hiBLsal©y»Jff^itt+5Vtl flfc/M» 

(ipf) -c&*asify h«i^te^sco(c^«$n^: 

[0 0 5 8] m*X* ^-HHWl^I/O^UtJP 

h7>^x^Mai©3>ha-;vy-M:, 03 
(a) ©T&fe^^OK^^fty— HI&Eft/t 

®j/t;VX^^IU^ 2 ^ 6©W^3WD POUT^V^tl 
-So 0 3 (a) TgktoO—FIU&WWXtfiU 

V^JBW (OVmM) i3;01 ©X-f ^^IbI?&3^^©^ 

3^>LTliSo 

[0 0 5 9] X<4*j7-m»3<D*>\Zj:Q**Vizfrh 
7>yX^Ma 1 ©n>hP— ;vy— HC+3 VA<fiMr 
tSj (fci:^tf2 0^s) fflftisns**. -?-©Li*VMg*i 



—923— 



13 

HBLsa 1^7n-f^f>^I (+5V) 
[0 0 6 0] ^ir^U-trJWN^VPX^Ma 1 <£>n> 

[0 0 6 1] ><qeU-fe;PK^>S?X^Ma KZ>L#V>M 
lEVTHjW^T^T'b, *n**y- FIMMft/W 

a 1 li^>UttVa. 

[0 0 6 2] ^^U-fe;l/h7>y^Mal^>U 

Aenxjsntf. — i o vco»7— KMar/vn^OT** 

VTH^>LT^iSTLT<^ 
[0 0 6 3] frfdV* 'JWh7>^^Ma 1 <F> 

t**»WS8£SR o fc*n*«»«*lc J; 0 fcf >y h« 
*««Co<o*««H£ OMlfy hife^U^r-^m 

*Ma lOHH >«tt#«<fcD-r€F*«fc) , fct*. 
h^/yX^Ma i(D3>hn— Mf— He— l 0 VsO* 

x + 3 vicwjsufcwa* sv) 

[0 0 6 4] _hRWlfy 

fcfl* WD P O U T £ *7 — H *W 1 lC S3 JlD b T lr» 
SMM** IB*«fclfy hi««h7>^^T s a 1 
€WBBIC*>$«, £Kyh*BLal^7P- 
5rw >y«tt©HHy h»BLs a 1 ir/Jx«co««rftA 

[0 0 6 5] 7D-: ^ >^RIBOliJtf y h 
iBLsa 1 ©Itttf *58«ftTTSi^M»5o 
TBI ©X-fy^mttafcrt^U 03 (a) OTi^ 
^tr^-ri^lC, 9- H«K»^fflAWDPOUT 

7WDPOUTCD1^H3 0//sP;T, fctA.B7tf s 
ig^tcr^) « -ei/T®3 (a) ©*R**fc3*T*:3 
iC, 7-H3BB»/^X(H*WDPOUTC!>*»f»IRI* 
(7 ms) Ictfy MS31^y-hi^STlfC+5VO^ 



(8) »H¥7- 1 1 4 7 9 8 
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3 /* s <nn)VX) mxt'yh«is^h7 

>>?X^T s a 1 ft— mttsWKTL&Blbf 
y hiBL sal £+5 VC7)^;wyu^V— S^«*fc* 

■r. 

[0 0 6 6] ±^LM3 (a) *R/TRfc^f£5 
TO^Tt>7D-f^ >y«a»d>Mlfy hi&BL s a 

io iift^iti^^xai^WDPOUTw— i o vw^s^intr 

[0 0 6 7] ±fSm^§I^^CD#gm^^U-fe^h7> 
^^Ma l©lt^MtiiVTH^BlTii (+2. 5 
V) *-CT***t» -tOStft©^— HWKIfc^xa* 
WD P OUTO+ 3 VtC J: 9 *te)l> b ^>iSX?M 
al*»t>U Mtfy h*IBL s a 1 QttfoPO VtCflS 

^M a 1 (D7D-f^ >^V— ^^©mffiSl^tSt^tS 

VTHlliEfl|t3^fMM+2. 5Vt^5 (cn^^U 

[0 0 6 8] ^<D^€Ut^h7>^X^MalOi5fe 

am*. ib*7 h«BL s a i \z&mznitm 1 v>mm 

3li£^T**ffl[US&4 a Dtfcttt^n* (D a = " 
1" ) . CO»*»73WftfflSnfcW^ B33 (a) * 

[0 0 6 9] J^_h©^Kif^*, HlO^^EUt^D 
y^la©^t'J^h7>^^T (Mai— Ma 
30 2) \zr>^xn#;\z?tTZ7L\Z. ^Dy^f(4©-glS 

[0070] ^rnoi^©^fe, **»fp»i>«> 

(+3V) £**tt«3nfc*«S;* 

>^X^©Lt^j|fffVTH^II (+2. 5V) 

[0 0 7 1] L^Sk C©JR*»fftt!7- K«Bft/W 
7ffl*WDPOUT©«/rl0;t;M (1/UX3 0m 
si:l/T^<Tt)3 0 0/isg» TfxTTf 5©T, 

[0 0 7 2] ^(r, ^^'Jt;^7>vX^MaiWl/ 

5^ »'&ir*»sa**i»±fl!)^*=XA€ittwrs. 
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[0073] x.^mn&vTmmmm^'h 
-x$s©m&v s s &&ism&o vtu tryMW« 

h7>yX^Ts a 1 fc^S-frXHtTy hiBLs a 
1 ©m&£ + 5 VlC^U? 1 ^ — i^UT^&lfy hWiWR 

s a 1 5 V07D- 5V 

So 

CO 0 7 4] ttt>X. 17— FttWlfcH3 (a) <D~TWL 

«£EVTH3WBfa««fcO«^ (+2V) «£©*^y-fe 
;Ph7>*^^Ma 1 ©FU-f >fcHHlfy hUT/U^ir 
— >?*tt (+5V) t&oW^WT, foa>hn- 
Mc+ 3 v©/t;i^a*mira£ns<i:, ^^eu-tr^ 

win* if * hn^ffi^scod^mbxKu-rvmjE^ 

©n> ha— Hz- l ov©/wx*«TOniT£ftT 
fe, 7 D-f >f h t K W >BC h >*^WS 

\zffinu<uz> 0 £©rca&fc£t>£U#vMfi«jEVTH 

©ttH^U-feJU^^X^Ma 1©7D- ^-f 

[0 0 7 5] ^43, If^MEVTHMM (+ 
2. 5V) £Dfit» (+2V) >qEU-tr;Ph^>v ? ^^ 
fcOV>Xki, 0 W ©*Hi&W«:$n7 

d — 4 hjr««^ttA*nxu*ti*«Ev 

TH*»3B< (+6. 5V£(±) ik^&SMZ?— K«iKEl& 

/mxtfj^wDPOUT^i o/^vxsiira^nst, 

©L^fitmffiVTHteBfMfil (+2. 5V) fciRStr 

So 

[0 0 7 6] Z<D&o\Z. ^0^©EEPROM7? 
li. fet'bt©U€r^««fiEVTlI*«Bfa«lJ:0'bK^ 
* ^ U -fe ;P h ^ > ^ ICO V>Xte-£ © L # tMBSEE V 
TH£0fMffilCJK;*;*1i-£— 2rT* t> £&£©b#V>M 
mjBE V T H**ffi»»HT* * U h^>i^x^Ko^ 

[0 0 7 7] ^(Dit®, izhjLvz^mnmvTH&m 

fcZm\Z\ZZZ3\,*X^Z&&<»*^0^)l'h5>i?X.? 

cit a. Lfc*J^x, a*ff=bnxv^c, &*faj© 
***** rjRs^aiftfffeffawwtt^^y^^*^ 

[0 0 7 8] ddX, B1%$V)»B3 (b) K^TD 
RAMM^ttg©©, «S/*a/Klli/ , J7l/r>a 



9) ttH¥7-l 14 79 8 
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(1) ^C0^i:^Sl£JlJLcD^^:U-fe;l/h^>^X 
^ (7£:tAtfMal-Ma2/Mbl-Mb2) S*tT 
DRAM-k^gf^ flBKy htlBL sal/BLsb 
1) ©ff (y-«STl) t« (tfyhiBLal/ 
BLb 1) BSb&^fr/WT^-^SfcLT, 
Mh7>y^^ (Tsal/Tsbl) 
S. cm:*0«iDRAMtMJ» (KlH*yhi&BL 
i0 sal/BLsbl) + 5 VIC^U^Y — S^Stl 

So 

[0 0 7 9] (2) ffi±^«l©l^±©^'eU1r;Ph7 
>>?X^ (Mal-Ma2/Mbl-Mb2) ©Fl*"Y 
> (@Jt:^hiBLsal/BLsbl) £+5Vtc:/ 
U^t-3?l/&tt«T?, ^*^©l£JlJ:©^^Uir;^ 
h^>i^X^ (Mal-Ma2/Mbl-Mb2) ©3 
>hD-^y-h («7-HiWl/W2) tC, 02 

(b) (C^ct^^m^^-Hifeffift/^V^WDPO 
UTfcHUnrr*. ^ntCiO, ***»©* ^EU-feJV h 
2? ^>i^X^ (Mal-Ma2/Mbl-Mb2) ^tlf 

n©b#^«t&» ^fM©fii 2. 5V) kuk 

m$-B:S (±e7h-^;77yy^EEPROM 
»f» . £©t£fc*y] — SMSlCfcB. ^rX©^^rU-fe 

2. 5vn^) TSfs-m^nsctirfcSo 

(1) miL<Dtt&t.t3.Z>*^) J \*)l'Y-7>i?7s2 (fct 
AtfMal) Sr*trDRAM-fe^«» (HJfc'y h&B L 
s a 1 OMUC o) ©ff W— hSSTl) 
30 (bfy hUBLa 1) H^lftl^fr /Wr^— ^X 
it^UX, *Rh^>5*X* (Tsal) ^t>M^ 

(^^e*j©maimjE^+5v©*^ Mh7>^x^ 
ts a i©y— ncBfctA«+7 varans ns) c 

C l" jfefctt" o" cMt^iff ; " l" 

[0 0 8 0] (2) »aS**©^^U-fe^b9>i?X^ 
(Ma 1) ©FW> (Hlfy htSB L s a 1) 
40 ftttjSE (««6«BCo©astt*j£) fcU £©*^U-fe 
^h7>vX^ (Mai) ©n>hD— h (»7— 
H»WD- Kl*«i&»fflXttBE (fci:A(f+6V) «QI 

^^Ut^h^^X^ (Mai) ©^n— 7-4>if>f 

y HBBL s a 1) ^fMy^Ttbfc, 
^E»J-k^h^>^X^ (Mai) ^©S$j&3MPf?&:*> 

[0 0 8 1] *T^t>^> Blfyh«MColC«6n 
5tf /tSa^— ^3^ w 0" («KyHlBLsal=+5 



—925— 



(10) 

17 

V) ^EUirJUh^V^X^ (Mai) CO 

7 0-r^ >^y— htC^y h • hD>^At 

1" (gjt:^ h«lBL s a 1 =0 V) fc^Tt^yh 
• JLU? h D >&A ft it-f ^ U -fe^ h ^ > 

i?X* (Mai) CDLi£VMg£?BSl$<E>2. 5V©^ 

r«tt«Mtu 

(1) mm<oft&£ts:2>**: i J±i)i>h7>i;7,? ot<h 

^Mal) ^tPDRAM-t^BiS^ (gijtfty h*§tBL 20 
sal^MlCo) (Dfx (y-hSBSTl) t« 
(fcT*y hlfcBL a 1) ft, ^U^V^ff/^n-y-C 
itlT, SI?h7>yX^ (Tsal) $:t>l:t 
So ^tllCcfcD. DRAM"fe^gB# (gjtf^ F*§tBL s 

ai) onmt* ^m^p^u-t^h^^x^ (m 

a 1) 'SCOW? (^^h' XWi/ ho» &Atfig£& 
^g&co&te (fc£;U;£+ 1~2 V) lcy»J^t-^ 

sn*. Jtsrzfr&iz* ^m^o^o (tf^hiBLa 

1) (*:<!:*.&£+ 2. 5 V) fc|fl*Stl*. 

[0 0 8 2] (2) VLtim*UO* : eVlzM'h?>i?X9 20 
(Mai) con>hD— h C7— Fi&Wl) <DM 
&ft, 0" (L#^m+6. 5 V) ty"-*" 

1" (U^fe+2. 5V) CD^ramfe (+4Vgm) 

[0 0 8 3] ^ffl^^^Uir^h^V^X 
^ (Mai) (C^^nfe^— 0"^5C(Oh7 
>zsX& (Mai) 

h%kB L s a 1) <D«te^)££ 

(+1-2V) ilOttia^KBLsa 
1 \Z&ffi-ZnTc±:>X7>Zf mm^r> \z£K>&%\-2 30 

[0 0 8 4] «ffl#*©*^y^^>5>x* 
(Mai) jc^^n^-^^" r &5d<Z>F^> 

>>x^ (Mai) *»^->*r* w^EU-fe^ma^ain 

S) ©TDRAMtiW OMlfy MIB L sal) O 
«ttfiKK0 Vfc«TT*. C©W0 VmttttMfcf y h 

HB L s a 1 tc^$nfc-t>xT>y cs^r) 

(1) DRAMt;W (HbTy H«IBL s a 1) 

laco \z&m £ nfcSjEfi?« (BmjBE/®«jE) m 

[0 0 8 5] (2) ir>XT>y«, HtyhiBLs 
a 1 <OK*JEE«W (#&!$+ 5 V, ^tB^«+l-2 
V) ««Lfc*E£i:HCi*ET?l!l 
tfy hi&BL s a 1 W«fc* t>X7> 

SJlf v hlBL s a 10>e*JBE{fHK (0 V) ft*fe 

B L s a 1 «ff%«r^. 50 



^5p7- 1 14 7 9 8 

[0 0 8 6] ^JiC0J:5lCLT. DRAM-fe;VgB# (II 
\dy hS&BI. sal) C*»*nfctE«l^ 5 s - * 

71/7^5^ (unH»DRAMW'J7l/^y 
^^tf^^TfeS) . cntCi:D, DRAMtW» 

vmn (**coir*«sn*:«£E«» a. 

[0 0 8 7] *tt, 2 

2 a<ommm 1 coy- KWR»r/^x»^iBrK2 

So 

[0 0 8 83 «7— FMMft/^XSE^lHH* 2alt h ^ 
>z?X&T 8 +T9^^CMOS-f>/W 6 

h7>^X^Tl 0+T1 l3^6MCMOS-f>^- 
h7>^^Tl 2+T1 3)6>^^CMOS 
-f>/t-^8^ -f 1 , I 2*«ktf4 t irA 

y^Cl ©iS^®&^6fcSXfcf— K77^9 (C 
MO S -f >A— ^ 8 ©AA/^XCDScfei^D/iC&T 
^Da«M»4) St>©h7>^X^T14 

(y- M^$OTtn«M h5>^^t«) 

IE!l§5tF^>^X^Tl 5£a>6#D, F^>^X 
?T1 1 th7>^?Tl 2CDH W>l^iS^«tt$ 
tl, CMOSO/t- ^6tiDAAM?l*ttflt$tl* -to 

[0 0 8 9] CMOSOA- ^ 7 0>jEM (P^ 1 ^^ 
^MOSh^V^X^TlOOV-Xfll) 14 7 — F^ffi 
in^XHiAWD POUT <OJE/WX*VL \Z#J& L fc:^ 
ff+3V (*5l»li+5V) t&oT^D, -^om^iS 
^fiP^r^MOS h7>^T8 ©V— Xfc* 

[0 0 9 0] ^fc, CMOS>f>/W8©iSi (N 

HillKft/^;vxia*WD POUT^^y^vxm^tc^ 

[0 0 9 1] Nft^MOSh7>yX^Tll^y 
— X^<ttXP^^^;VMOS h7>^Tl 2<Z>H1^ 
-f>li. CMOS-rWN*-^6CDA7j^8TtC^^nr 
CMOS<>A-^8COA77*^IZ64, A tf — F 
r^y[El*S9C0ia^*Si:N5 1 r^MOS h^>>?A^ 
Tl 5 <DFW *U ^M^Ch7>y 

[0 0 9 2] CMOS-fWW7, 8«>A*SB-?fc 

^>i^A^T 1 A»CliiEmjE+3 V 

+ 5V) ^BJlnan, h7>yX^Tl 3C0V-A{C(4 
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1 o v^jn^nrv^o 
[0 0 9 3] m4<r>y~-\ z mmm/vi>x9££.&w&2 a\z 
as (a), as (b) izTKTzstev-vmmmm^ 

WDSINK WD S I N 2 £A^J"3~-5<h* CMOS-f 

>a— ?7<DiEmmm&&+ 3 vtrnn 05 (c> 

So 

[0 0 9 4] 04O»7-F«IKm/^X^lHl^ 
2 a IC0 5 (d) , @5 (e) fc^r<fc 5 fc«7— K&Ig 
MWDSINK WDSIN2$AMl)t, CM 
OS-OA-^7(DiE*MmJEE^+5 Vt*rnt^ ISd 5 

(f) iC^t J;^ Kili/^XWD P OUT^ 

[0 0 9 5] &*505 (c) £05 (f) «!:T/^XW 

[0 0 9 6] 05 (c) coy— FiSl^lfr/^XWDPO 
UT=&04O^^EUii;Vh^>> ? X^Ma 1 — M a 2/ 
Mb 1-Mb 2tC^^.ntf. /^XWDPOUT©-l 

7>^^©Lf^fiiEVTH^ WXWDPOU 
T <£>+ 3 v tc^u^ir JKSf££ £ t # S* 
[0 0 9 7] Jfc, ©5 (f) ©9- H^KKl/^XW 
DPOUT^040^ ; eUt;Ph7>^X^Ma 1—M 
a2/Mbl-Mb2i:4^tlH W7WDPOUT 
CO — 1 0VT^ ; E l Jt;^7>y^«7D-f^> 

-fe;i^h^>^X^©U€r^fitSJBEVTHSr. 71JVXWD 

poum 5 vki^UfcMtciK*^^ r ta*-?^ 
s. 

[0 0 9 83 #IC* 0 3 (b) IC^tiat^^^W 

So 

[0 0 9 9] &4<D7-\*mmm/VVX5&$Lmft2 
0 5 (d) - (f) ©*®T»IPa-&fc»&fc*5lrJT, 
06 (a) U^^U-feMi^tSMOS h7>yX 
*?<»7U-7-4 > y h e>^JEfcfl£ VFG^U 
06 (b) tt^©MOS>^>>?X^*«»JRSnfc«|H 
^ h&omEE&fcVBLSr^TKU 06 (c) teCIOM 

os h^>vx*0>3>hD— NcosjEge^vc 

[0 10 0] fc;fe, H6IC*5&>T* <*f) fi04CQ;*qE: 
UtJ^7>^X^Ma l«£tt£U (O) f*04co 
^^'JtJl/h7>vX^Mb l#lcMt3U (A) $30 

> * ictt *> o t^x s z. t \zt s<, 

[0 10 1] 0 3 (b) lC^bfc«BiaBKRo<3E>*^ 



(11) $#&§¥7- 1 1 4 7 9 8 

ft) 3^*€r^»-&, 7P-f-OW-MffVFGIJ 
&#fc:frWBttfciK*Ufe^. 0 6 (a) ti*£><fc5& 

[0102] r^to-feiae (c) tc^-Tcfc^tc, -*$m 

*>5 - 1 o vtriimTs/wx£^uir;i/b^>vX 
^<03>hD-^y-hfcBJJBn-r*t, 06 (a) ^ 
■f^lC, 7 n-r^ >^y- MEV F G fin > h D 

hnm\zmtoi<nz/vvA(Dm.mzfeV'zmM 

Rofc^LTiSnsU fel 6 (b) \Z 

(n) (a) *n*n;w»«*n«iafcry b««BEVB 

Lfcm&lC (&&S&{MST) fiT^S* b#>U Hlf 

h5>>>X? <-f) (a) (/\) tt, »fc©L$v>*6« 
je v t h tcifij^ o x^a tr JDix u & vi. 

[0 10 3] 0 3 (b) flD**«&«ffl"rtltf» tfy h 
20 «l«h^>i?^^Ts aia>W^:fl9ft:5r>»fPK:J:0 
06 (b) fc5a*-j\fc5fcBJlf* h»«E©«T**RjI:£ 
n^OT, ;*^U^;Ub^>i?X:*<DL^teWEVT 
H C7D-5V>^-h«BEVFGlC*tJfc) CD^fM® 

[0 10 4] ^tr, C<Q^^3CD^^JC^-5^if 

So 

[0 1 0 5] 0 7 (a) fck Mlf y h«fcBL sal*«t 

*^««r*«*«l&*« (Rah Rbl) £<at*_T 
V>S„ T&fcS. /tUt^ns/^ 1 aco^tfy bm 
BLal £©Jtfy h*lBL sal fBJlCfiEiR a 1 
^^'J-fe^Dy^ 1 bCO^tfy hiBLb 1 
tf y hlRB Lsbl MlCfittR b 1 WMfCt**. 

[0 10 6] Mlf?HBBL 
s alCD^Uff-vitH Jtt^0 6 (b) (O 

(A) Citi ^ @fflco^^l:Ml:tTt^c 

^> fijKR a 1 f^btity h«BL a 1 *6MHy 
bWtB L s a 1 ^#ti^UT, Mlf y h«SB L s a 1 

\z. mm&mRo iz&zm&mmtm^&iLvmm&is. 

5iRb 1 ^^LT^bfy h&BLb 1 ^ e>@Ihry h«B 
Lsbl ^*»IT, IKy hUB Lsbl <O^U* 

[0 107] 07 (c) «07 (a) OEEPROMi 
^(D^gg^Eelg&^^L, 0 7 (b) \tZ<D%m®&<D 

&mzmut<tiz>nj£$LM&^vx\<>z><, conitf^ 

50 hlBLs a 1 fcW^-rs«ffi*««» S 
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Rotegrjtf y h«lBL s a llZWMZn&m&t: 
m&&WLt\Z£^T&:fet<nZ>&m&&i&7xL. Ral 

^^fi^tR o \z &zm&mffitm%f&±v>mffi*m i d 
y hiBLs a 1 ('^r^rc^m^««s^Tfe 

So 

[0 10 8] 07 (a) ©ii&m^SmfitaRa 1 (R 
bl) {'cfcO, Ultfy h$|BL sal (BLsbl) <D 
7V^*r-i?mtiL&i&T-r5<D*&3g-2^ 0 7 (b) 

[0 10 9] C(Z)^^4(D^ft^^^^# 

[0 110] 08 (a) tCfc^T, ^Uir^TW 1 

Z>Mffifc&\Bl&te. MM^h7>^^Ta (T 
b) £&iaRal (Rbl) <hOH^&^T«j£$nT a? 
(ri*. h7>^X^Ta (Tb) ©HHMSilf^h 
HBLal (BLb 1 > izmwtzn. -e^v-x^tn; 

Ral (Rbl) co-^lC&i&Stt, ffi^Ral (Rb 
1) ©te^Kltfy h&BL s a 1 (BLsbl) \Z& 

[oiii] ei 8 (c) (a) <Dm&<omm\Bi& 

^LTfeO, 13 8 (b) t* J t<D&mz$l1m'£tlZ>m&. 
$LM&7kT. tS,tfifcmtiZh7>VX*T a&ms (b) 

izmm£JL±<omffitim&LR a l**UTHIlfy h&BL ^? 

s a lic^j&^ns. 

[0 112] )M3* 07 (a) S&fi08 (a) co^SS 
09k:43^T> *li£«Sfc*i«££iR a 1 £fctiR bid 

[0113] mvv hmvm&mmcommz. ^^eu-t 

[0 114] 0 8 WMWcHJBLT* 
[0 1 1 5] 03 (c) , 07 (c) &S^fci08 

(c) 0mmm-c\z* m&*mttwm l tRRo*fri, 

^^liTa+Ral) Ttt^TV^^ tfy hi^SS 
h7>yX^Tsa l£t7$tW5^ SJtf y hi& 
B L s a 1 fc*«S#Ut«#ft*«fH«#T« - 50 



4$&i¥7-l 1 47 9 8 

22 

[0 116] Lf^oT, tfy MS^h^>^X^T 
s a 1 £ h^^r-'Sr- htUTffi^K .BJtfy h«g 
BLsal ©^fcsgfiC o £f£»&«£S£LTtt^£ 

[0 117] 03 (c) :fc£tf08 (c) O^SStflT 
«^«^35oT'bifllf^ hfiBL s a 1 CD&mtt 
tf^Sr^OCt^-c^So SfcWlf y h«BL s a ICO 

ba>L0 7 (c) ^H^M&BLa 

i <onmm^^^ nmissLR a 1 s^tna 

#tt«««*«#ll*Blt:!y hiBL sal Ktfin&tt© 
TT, Mfcfv hiSBLs a 1 cDffi«ttflm<D£i9ffiflH*(r 
tt:*|6jSr& L&^oT, 0 7 (c) C9^JS 
09Sr^ffl"rs«frH, Htfy F»BLs a 1 JCtemttt* 
«*«»UTV»«WIB*tt^tf y h«8B Lai CD^tf* 
Ttf 5 ck O izm&t * <h i Vi e 
[0 118] @9lt 7D-f^f >^$*—h«JE (VF 
G) ©*feS3f:*P«ttj<^Uir^h^>3?X^ H;fc 
WtfMal) 43£tf (D;fctAtfMbl) CDiif^« 

[0 119] 09 (c) ^TctptC, ^^EU-fe^h^ 

V, -10V) fcfflBSBflS'rsJM! 3 0 /i s e c <o/t;v 
Xd^j[jn^ns<, re>«^ 09 (a) \ziK-r£o\z, 

?u—T>(>try-hmm (vfg) lirto/tKoi 

DHci»J6LT*»r*, ^Uir^h^^X^ H) 
43<fctf (□) ©S^:^fc7n- ^ >^y— hmiE (V 
FG) te, 0 9 (c) cozi > h U—)V5*— bMEE<D— 1 

[0 12 0] 09 (b) fcifelfvr, y^EU-feJH^^ 
(Djfc^tfMbl) OKHVlff/Ky h«§* 
^EEVBL (ffltfy h«*BL s b 1<Z>»E) tt, £CDK 

[0121] -£09 (b) ic^-r^atc, ^^Uir;i/ 
h57>^X^ H;fc^iMal)^HH>iE 

[0 12 2] 0 7 (a) ^i^c«08 (a) ©SMMflT 
fegc (RoCo) tt, ^ ; EU-fe;i/h7>> ? X^CD^D— 
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(b) © (a) T^vr^-Sfcu ^-F^i^l/X^i? 

TztpLlt. y- H^t^/^X©^^ 3 0ms tt*n 
(RoCo) 141 0 0 — 3.0 0 /a s e c 

o)5UOO-3 0 0 f 6&#lR a 1 S>*g#t<I& 

1 0 0 0MQ^(C^5^$n^, 

[0123] ^io(t ms (c) fc3mt««»«« 

IU& (Ta. Ral) 0Dft#fM££: btffl)ttTt«3> 

-r. 

[0 12 4] Tfcfc>t^ PS*R1 SfKJIMSSn&N 

a*>x;pi o*ncp^r>x;n lfflwsn*. p^*> 

1 1 Wi:ttNl!©V-X«« 1 2 s FW> 

hM13lCtt» mB (c) CD h7>yX^Ta^y- 

[0 1 2 5] 3£t!y h& (BLal) ttNffiV — X • J* 
H>I«12s, 12d^WtNiWH0l:« 
**n* PfflWM l»«WEP+M14^LT 

id try Mi (DLsai) icgfiSj^nti^o y-h* 

«1 3fcffJD^n*«l£»* (H8 (b) ©*J:R« 
J» y hM^h7»*X^Ts a 1 0>y— hfcfll 

mzn&m&m^ ms (b) ©*Ta«»» khjbs 

iir^^ttC^oT, Wfcfy (BL s a 1) (D^EE^ 

[0126] ±&o)&v\z. cQ>5ffl<Dmm&a&mi&* 
id try htt^yu^Y-^sn&a-tomtt^iiiftuw 

«£H)fy hSUDlWKfflft (Ral) *(C£*«ttK[3 
JS«W*©fe© (Ral. Ta, 01O©y-h^fM 

[0 12 7] fc:43. Ji©5l«©^»«tt*WMB1i*« 

140 1 ic^T J: 5 ft * * U -fe^T W »^tc©^-r £ 

[0 12 8] 01211 C0ft910&5CD9tjKflt;:«5 

[0 12 9] SKB^-FiKX-Y y^m»3<D|HlttJfc 
Bl 1 2 fcasT <fc 3 (C. ^Utj^n-y^la (1 
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b) ^n^^'J^b^^X^Ma 1-Ma 2 
(Mb 1 —Mb 2) COfgfctC— ife^TfcJ;^ *:<h*_tf 
^tU-b^n^^ 1 a #U 0 2 4^co^ : &U*t;Ph^ 
>y^Ma 1— Ma 1 0 2 4-CKIJ5£Sn££:S, CCD 
«7— H»^-f y^PIB^l 0 2 4|p|»ffl«T«. 

l 7-Hliffia^^X^5l[HlB2 0m^$l 0 2 4* 

c^y- h«w i i o 2 4 icw^autrsv^^v 
*7- F&x-r y ^em 3 

[0 13 0] HI 2fc:feVvr, :£TCDy— F^X-fy^ 1 
J0 @H3 1 — 3 2£R»fc*>;S1i:T±T©C?--F»&H 

[0 13 1] — 7-H»X>fyfia»3 1-3 2 £ 
1 |ar»:*3:*>S*Tl«e©'7— Fifties- FtMBM/x 

;wx^Eer^2©Hi^tc^)i^r^«i;5ic-rn^ 

U JV^n y ^ftcoWKO^^U -feA' h ^ >^X^j/£tt 
J39 [0132] @1 3H C©*W©IB0©JOt«fc«S 

[0 13 3] HI (D*7 — FiSIX-f y^|gK3©Ie!SMft 
tt. O 1 3 \Z7F~?<£?lZ, ^'JWD^la (1 
b) <D»tr— Sc$iirTt><t^ fci/L«^tyt;^D 
y^^5 1 2^D7^T«^$tl5&e> ^©7- F*& 
X-f y^[pJ3&£5 1 2H»fflSrt"*. &<5<r>HU 1 7— F 
*a^Sl/mX^[ElB2 0ai*^5 1 2&<D7Uy2m 

&v—vmzm^WLm^*^)v^'7\s2 j &-(*, f« 

30 x-r y ^[HK 3 

[0 13 4] SI 3fC^5ViT. ^T©7-mX^7? 
[5l*&3 a- 3 h&mmz*>ttl£T±X<D r 7— HitR^H 

^fc^- H««aii^;i'^»*ifii*2 ©m*ic»«tr* £ 

s^^^x^^^fc^-rsci^T^s (^n«7 

[0 13 5] — »7— F«6X-f y3=-ia»3 a-3b^ 

Ym.mz.v- H«Kiii/t^x*^iHi»2©ffl*ic««rr 

[0 13 6] ^t'JWWO««lt 2£t£ 

fcchA^ 1 4tC^-ri:P^> V-X 
{B!f3l^h^>> ? X^Tr s l«$nfcV-XiSL 
a<Ofl&(C®JV-XlSSLbd^tenT^5>*-&H *§ 

tfci^T, «tfy h»©»»««*1i5Jlt*T« 

So "Tfefe-fe, @8 (a) ©**«TfflV>6n&)S«* 
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>/V-Xffl£$S&U ^<Ottfc>9t£jf§3(DMOS b? 
>vX^T a b<D\*U<1 Z//V— X£V — X&SL a/ 
MV-xiSLbBl:««L ^3MOSh7>^ 
X^Tab^SS^Silfch^^X^Ta, TbtMU 

»«£f?fc 5 z: 'zkbib, v-xew (sl 

a/SLb) ©>Mlh7>$>X^Tr s l#y-HRS 
[0 13 7] 20 
^%&*^UHr;Vh^>^X^o:7n— >V 

y-hiziE&izmwj-tz/vvx $ aunt's c: £ tc <t ^ 

CO 1 3 8] Mlf y h«lC*«snfc***BE«)- 

«ttJ^*«««fc <fc -3 TiTt5^T$ofc tit it? 

[0 13 9] C®9&H0^*?^4Mf#eik& 

y hi$DRAMiM^iM«Ay77tLti 
f^$^ecii:^-e€^©"C, ^W5&&*^*)±i)Vb^> 30 

[0W<DffifJ|iftiaSH] 

[H2] si l&mmxm^znzv— bwmm/vuxft 

(a) l*X*@-lHftJ2&3KL (b) ttfflA/WXifeJBfc 
[03] Hl©»«fc*3B-*tTy MHB*h7>3>X* 

(OX. (a) BlEna)SSftElk^£/Tl/ (b) tttfy 

b*±G&toi&&xzffi&nw&»&nji±/utiimmm 

[04] ^®9enoJB2 0)«IKMtc*<&7»Xtt¥*# 

[0 5] H 4 OStTffl H 5 n« 7- H«»W7« 
£H!K Os^JUisy*) ©H»»fffc'2«ROT-*fc<0 
T, (a) »»lco«»C*tt*»l 

(b) liJBl <0«fcfe»*SB2X*«^»»*3Kl/ 

(c) «tB16E>fllC^(tSUlA/X;PXtt^€r7RU (d) 50 
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-as 

tt*2<0«|JC*WS*lX*«#*»S^U (e) ttftS 
2 w»:*»5}|J 2 (f) »SS2<o 

7 40 £1*15 (d) - (f) ©WB-ciSffs£-a-fc«dfc: 
*3V>T, 0 4coT»%^9l^1t^@^»^:"r-5> ; & 

V±)V<DWlft$:mW?Z> , b<DX* (a) tt#**U-fe;V 

£#M£-r*Mos h7>yx^©7Q-f>f >^y— h 

<0«EEttfl?M$^U (b) ii±IBMOSh7>v7^^ 
»K^nfctf hi»«>«ffi«ft*il€^U (c) tt±BM 
OS h 7 > vX^©3 > h n-;^ h©tff««a|S: 

[07] z.<D3&w<DK3&mmfr%**m9e&*m» 
ftfemw<nmf&&£zt*<Dmfr*wimr*^(Dx, 

(a) tt-t©M«IsrfS|f|€3KL' (b) \zz:<D®&m<Dm 
MH-SEWft^L (c) te£<D0&0ytC:m**Hty>& 
±©*«E»feJ: tfM&«ft/&a> £JiiiAyje3H&ff[II*& £ 

[H8] z<Dftwa>m4<Dmmm\zmz^wm&¥m& 
mtemm<Dm&&&TS*<nmft&mw?z'b<z>x. 

(a) »-€-OfiffHIRfli^L, (b) \*Z.<DM8tMQ>3l 
AMBERS (c) tt^©lir8S«fc:^tj5i;y h« 

[09] 0 8 o7«pflitt¥«mB(ftttii««*r« 

v±.)is<DW}ft&mm-rz>h<Dx* (a) t^^^u-t^ 

^t^MOS h7>vX^©7D-f^>W-h 
(DmmWiJ&m&TxL, (b) »J:£MOSh7>^X^^ 
»3K$n&tfy H»<0«jE«ffc«fc^U (c) liiJEM 
OS h7>i?X^©3>ho- Hc3D«JE»Jg«& 

[0 10] 0 8tr^-TJ;'5^M«m»£#t^lHl^ (Ta. 
Ral) <D«»^«i:bTMfflTr€f*=i>hn— 
hft^MO S ^-f HCE>«J**«^-rs*«#:*ffi 
0. 

[0 11] ^<z)EEPROM-fe;^ig^n^©ir;V 
Ob^ViM^^^i-^feCDT, (a) «^-tr^> 
hi7 7 7'>iE E P R OMlf V^IMM^l 

(b) »Jt^777>l77^'>aEEPROM©l/f 
V^^fiJ^^L (c) liNANDHEEP ROMOL 

[012] ^O9Sqao»5(0«nMICff«7ff«tt^ 

[0 13] ro«na>]B6 0E)iaK«!l(c««71*Rtt¥« 

[0 14] ^©*9i<OSB7<D*lS«IC«S^*«tt*SI 

l-«'Jt;V7K: la, lb-^^UWD^ 
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y*;mW)m^m ; 3, 31, 3 2. 3a. 3b- 

y-F&x-iv^to; 4 a, 4b-n^i&^7^ta 

®& (CMOS-f >A*— ^) ; 5 a, 5 b-X-f^HI 
¥fr;6> 7. 8-CMOS-f >/t— ^ ; KT 
y^lSfflft ; 1 0-N>>x^ ; 1 1 ; 12S- 

N + V— 1 2D-N+l*I/"f >«*; 1 3-y 

- ; st i -tf^ hiss^y- (#®^ 

Wd ; SL XflMRy— BLaK BL 

b 1 ^fc**y hi;BLsal, BLsb h 
• ;W1, W 2 - 7- H« ; WD S I N-7- 

m#a2j : wDPouT-y— Fmmm/wxmii ; t 

sal, T s b 1 - If ^ NJII^ h 7 >i?X^ ; T r s 
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28 



1--V — XiBM«h^>5>;*$' ; Ma 1* MbL Ma 
2, Mb 2-^ii%tt^^eu-tr;i/h^>^x^ (n> h 

MOSh7>yXW ;Cal, C b 1 -tfy h«^v 
/V>^ ; C l»4v/ty^ ; Co-WHy Mft^HSffig: 
S; Ro-~Mt*7 h«iia^ift^»^«Sln: ; Ra 1. 

Rb i-aft*«MiRaGR (atom ; 1 1> i 2—f 

>AW;T2, T4. T6, T8, TICK T12. 
T 1 4-»P5 1 t^h7>> f 7^ ; T3, T5, T7. 
T9, Til, T13, T 1 5— N^ir^^h^V^X 
^;Ta, Tb-»&tt#&ji£h^>^X^ ; Tab-I 
305MOS h^>S^X^. 
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